GAME OF THRONES IN BLOCKCHAIN:
MULTI-CHAIN NETWORKS BATTLE
FOR SUPREMACY

Authored by Yeyan Wei, Researcher at Huobi Research Institute

Abstract
Since the beginning of 2022, multi-chain networks have been in the spotlight due to growing
discussions on Layer 1 blockchain infrastructure, especially on whether multi-chain networks are
superior to cross-chain, and whether they could surpass Ethereum. 

After a thorough discussion, we believe that a strong multi-chain system should have the following
characteristics :1) Ability to modularize, quickly build new chains, and rapidly develop ecological
chains; 2) Ability to ensure the efficient interaction of the Layer 1 blockchain in the ecosystem,
including those of asset and information; 3) Ability to guarantee the basic security of the whole
multi-chain network; (4) Ability to collaborate and manage multiple sub-ecosystems within a multichain network. 

Currently, multi-chain networks have leapt from the stage of technological accumulation to the
stage of ecosystem development. Although it is at an early stage, the innovation shown by the
projects and the popularity of multi-chain networks in the community demonstrate the former’s
extraordinary performance. 

We believe multi-chain networks will determine the future model of public chain infrastructure due
to the following three reasons: (1) Multi-chain networks contribute to a better user experience; (2)
Multi-chain networks achieve more ecological composability; (3) The territory of multi-chain
networks is expanding rapidly. 

Of course, there are still some issues with multi-chain networks such as disputes over their
flexibility and security, and how to make native assets better capture the value of ecosystem
evolution. After a review of the entire Layer 1 blockchain, it seems that only multi-chain networks
could significantly open up more options and possibilities.

In January, Ethereum founder Vitalik Buterin noted on Reddit that the future will move towards
"Multi-chain" rather than “Cross-chain”, when it came to the security issue of the latter. This post
sparked a discussion about "Cross-chain" and "Multi-chain" in the whole blockchain industry.
Meanwhile, a series of moves by multi-chain networks has also drawn much attention. In late
December 2021, Cosmos released the upcoming EVM-compatible blockchain Evmos. The first batch
of Polkadot parachains launched in January 2022. Further, Octopus network initiated plans to
launch its multiple application chains.

The concept of multi-chain networks is not new. The first to propose multi-chain networks was the
Tendermint team (subsequently renamed “Ignite” due to the resignation of its CEO Jae Kwon). The
original intent of establishing Cosmos was to use modular tools to build chains, so that everyone
could build their own blockchain and form a powerful ecosystem network under Cosmos. Building a
blockchain platform was also the initial purpose of designing multi-chain networks, as opposed to
purely launching a blockchain. For a long time, the multi-chain concept was almost imperceptible.
Instead, the sub-chains built by multi-chain networks surged a hundredfold in market cap in the
bull market of 2021, even if they have not yet achieved EVM compatibility or homogeneous crosschain ability – a case in point being Terra. The closer the relationship of sub-chains in the multichain ecosystem, the more conducive it is to the development of the entire multi-chain network.


1. Four characteristics of an excellent multi-chain network
What exactly is a multi-chain network, and what elements and characteristics should a multi-chain
network have to become truly usable and offer development potential? We believe the following four
aspects are of crucial significance.

(1) Ability to modularize and build blockchain rapidly
Similar to TCP/IP, the architecture of blockchain is also defined as a hierarchical structure, which
consists of a data layer, network layer, consensus layer, incentive layer, contract layer, and application
layer, as shown in Graph 1. As a blockchain platform, a multi-chain network needs to provide
convenience in blockchain building and reduce the repetitive work of developers as much as possible.
Hence, the multi-chain network modularizes a certain layer of the blockchain structure, allowing
developers to rely on a “combine and ready-to-use” model. To meet the demands of cross-chain and
network security, the modularization of the consensus layer is a must. The chains developed by using
the modular tools of a multi-chain network are all homogeneous chains. The modularization of the
hierarchical structure of blockchain can not only support rapid chain building, but also become an
extension layer of other blockchains.

Graph 1. Blockchain network layers

The Cosmos team developed a modular developer kit named Cosmos SDK, which aggregates into
Tendermint to create a universal consensus layer and network layer. Moreover, the interoperability
among Tendermint blockchains has been realized via Inter-Blockchain Communication (IBC). For other
modules, see Graph 2. Using Celestia developed by Cosmos SDK, a blockchain proposes a technology
of turning the data availability layer into an underlying module, which is used to verify transaction
ordering and data availability.
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Graph 2. Modular framework of Cosmos SDK

Source: Cosmos Documentation

The Polkadot team, Parity Technologies, developed the Substrate framework which encapsulates the
data layer, consensus layer, network layer, on-chain governance, and automatically aggregates into
WASM, a virtual machine. Substrate can develop not only parachains, but also independent blockchain
networks. The Appchain of Octopus is developed directly using the Substrate framework, and selfgenerates an ecological interconnection with Polkadot.

(2) Ability to ensure efficient interaction of assets and data within

ecosystem
Single blockchain networks face a number of headwinds. The single-chain network can neither strike a
balance between efficiency, extendibility and security, nor realize the circulation and interaction of
assets and data easily and efficiently. On the other hand, multi-chain networks can easily solve the
aforementioned challenges through homogeneous chains and unified interaction contracts of asset or
data.

The rapid development of new blockchains and Layer 2 solutions in 2021 led to Ethereum’s market
share falling to about 57%. As such, the interoperability between blockchains is particularly important.
A number of cross-chain bridges have been able to support the transfer of tokens and the single-chain
networks have also achieved ecological cooperation through a variety of cross-chain technologies. On
the flip-side, the cross-chain bridges are still facing two challenges which hinder the efficient transfer
of assets: 1) Security: Both Multichain and Chainswap can be stolen due to code bugs. In addition, the
occurrence of the 51% attack mentioned by Vitalik may threaten the assets of the cross-chain bridges
on all interconnected blockchains; (2) There are more than 9 mainstream cross-chain bridges. As a
result, the assets that reach the destination blockchain through different cross-chain bridges cannot be
aggregated and they are so fragmented that users are easily confused. The outcome of these two
challenges is that the cross-chain bridges cannot support the transfer of native assets.
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Based on modular blockchain building and the cross-chain technology, the efficient transfer and
validation of assets and information can be realized among the sub-chains of a multi-chain network.
This cross-chain solution of native assets ensures the unification of assets and security in the wider
ecosystem, such as Polkadot's Cross-Consensus Message-passing protocol (XCMP) and Cosmos's Inter
Blockchain Communication protocol (IBC). 

The IBC technology of Cosmos has a channel dedicated to transferring data between the two
blockchains. Data is sent and received in the form of Merkle proof. There is also a relayer role in IBC,
which is an off-chain infrastructure to validate what comes from the cross-chain. At present, the nodal
validator performs the function of relayer and most of the job is done by the development team of the
blockchain itself. This system has no proper incentive allocation for the relayer and needs to be
improved in the future. In addition, assets coming from different channels contain the ID information
of those channels, which requires users to have some understanding at this point.

Polkadot's XCMP skillfully applies the shared security features. Collector transfers the transaction
information collected from parachains to the validator of the Relay chain. If the validator happens to
be the full node of the sending chain and the receiving chain at the same time, the transaction
information will be confirmed and added to the block. If the sending and receiving chains have no
common full node, the validators of the receiving and sending chains will communicate directly. The
version of XCMP is updated frequently and does not yet support a smooth cross-chain among
parachains.

The Octopus network is a blockchain with more cross-chain solutions to support the two-way
distrustful asset transfer with Near Protocol through Octopus Bridge. Through Near's rainbow bridge,
the assets of Ethereum can be transferred to Octopus. Additionally, Octopus’ Appchains are developed
by Substrate, which supports interoperability between Appchains and Polkadot parachains. Octopus
also integrates with IBC so that it is interoperable with the Cosmos ecosystem.

(3) Reliable system security
For a multi-chain network, how to solve security issues is the primary concern. If the security issue
cannot be addressed, everything else counts for very little. We have identified two solutions to ensure
the security of the entire network: one where the sub-chains share the central chain security system,
and the other where the sub-chains build an independent security system. Both have their respective
pros and cons.

Multi-chain networks have a "central chain" whose main task is to manage the asset circulation of
each sub-chain and maintain the security of the whole network, including cross-chain security and
consensus security. Examples include Polkadot's Relay chain, Cosmos' Hub, and a series of smart
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contracts deployed on Near by Octopus. They all belong to the center of their respective multi-chain
networks, albeit in different ways. 

Polkadot shares security with parachains by auctioning slots, that is, the Relay chain is responsible for
handling consensus and security in the entire network. But such shared security is not necessary for
multi-chain networks. Cosmos sub-chains need to be responsible for their own network security and
recruit nodes. The asset liquidity and information interaction of all ecosystems are inseparable from
the Cosmos Hub as an intermediary.

Both independent security and shared security have their own advantages and disadvantages. For
Polkadot, staking $DOT to obtain a slot can increase the value of $DOT, while parachains need to raise
$DOT through crowd load or other ways, which present certain difficulties and take time. Moreover,
the level of activity and security of the parachain may be affected once the slot expires. The challenge
of independent security may be greater. The network security of the new sub-chain may be
threatened due to the difficulty in recruiting enough validated nodes. This situation will improve in
2022, and Cosmos will implement some shared security features. In fact, this has been seen on the
Gravity bridge. The Gravity bridge sub-chain shares validators with Cosmos Hub, and the Interchain
security solution will be adopted in the future.


(4) Collaborate and manage multiple sub-ecosystems within 

multi-chain network
Blockchains built by multi-chain network modular tools can exist independently of the entire multichain network. Upon joining the multi-chain network ecosystem, blockchains need to accept
"management" from the central chain as a quid pro quo. This type of management differs across
multi-chain systems, and the ultimate goal is to achieve the interoperability of sub-ecologies.
Validators of the central chain have the responsibility for asset and information management of the
sub-chains.

For this "management", different multi-chain systems have trade-offs in flexibility. For example,
Polkadot’s parachains require an auction slot to support security and interoperability. The sub-chains
of Cosmos can communicate with the central chain through a "handshake" and can enter a large
ecosystem without extra costs.
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2. Ecosystem of multi-chain networks spring up
The development of multi-chain networks has three main characteristics: (1) The competition has
leapfrogged from technological accumulation to the stage of ecological accumulation, and the
ecosystem development is diverse; (2) The capital and users are paying more attention to and
participate more in multi-chain network; (3) The sub-ecosystems within the wider ecosystem
cooperate with each other to achieve a win-win situation. From a technical point of view, the
construction of multi-chain networks and the cross-chain technology have been realized, including
compatibility with EVM. In terms of market cap, token price, and on-chain data, the multi-chain
networks have performed well. Graph 3 is a comparison of the overall market cap of several multichain networks. $DOT ranks ninth in market cap among all Layer 1 blockchains, mostly due to the node
staking and the value brought by the ecosystem development of Kusama. The launch of Moonbeam
attracted immense attention. The token $GLMR was listed on major exchanges, and transaction
volume reached 123 million when the mainnet launched.

Graph 3. Market cap of some multi-chain coins

Source: CoinMarketCap, 2022.01.15

The price of Cosmos native token $ATOM climbed over 104% since its lowest point in December 2021,
with daily transactions exceeding 50,000. Currently, the number of daily active addresses is around
20,000. The diversity of sub-chains and the close cooperation among them can be seen from the
ecosystem development of Cosmos. There are a total of 262 blockchains built by Cosmos SDK, with the
market cap of ecological management reaching $155.65 billion. Cosmos IBC has linked 31 chains with a
total market cap of $61.89 billion, which benefits from the simplicity and flexibility of Cosmos’ module
technology.

Cosmos’ sub-chains are diverse and have different tracks of development. For example, privacy
blockchains Nym and Secret, DeFi blockchains Kava and Umee, Cosmos liquidity center Osmosis, NFT
blockchains BitSong and Omniflix. Osmosis launched in June 2021, and its total value locked (TVL),
liquidity and transaction volume have increased rapidly this year. Its TVL has reached $1.65 billion, 
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ranking 11th among all blockchains. With the launch of Evmos, more ecosystems on Ethereum will
migrate to Cosmos.

Graph 4. Active Zones by IBC transfer

Source: Map of Zones

Osmosis plays a pivotal role in the Cosmos ecosystem. First, it serves as an asset liquidity center of
Cosmos. Second, the ecological incentives of the new sub-chain can be fully realized through the
Osmosis liquidity pools. Finally, as a point of interest, many airdrops of new projects will choose
Osmosis users. This is another major feature of Cosmos. In the allocation of native tokens, airdrops
account for an unprecedented proportion, such as 40% for Evmos.

Graph 5. Overview of Osmosis

Source: Osmosis Stats

Polkadot completed its long-awaited launch of parachains in January. There are a total of 6 parachains,
comprising Acala, Moonbeam, Astar, Clover, Parallel, and Statemint. These parachains also have their
own characteristics. For example, Moonbeam is the most comprehensive in its ecosystem
development. Acala is committed to the development of DeFi ecosystem and recently launched its
stablecoin project. There were 79,425 transfers across the entire Polkadot network on January 20. In
the long run, the 22 parachains on Kusama and blockchains built with Substract will become part of
the Polkadot ecosystem.
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Graph 6. Kusama Parachains list

3. Will multi-chain networks be the future?
With the thriving on-chain ecosystem, the biggest challenge Ethereum faces is congestion. According
to on-chain statistics, the number of smart contracts built by Ethereum in June 2021 exceeded 2.7
million. Even though the current number of contracts has fallen by 80%, the cost of deploying
contracts has not. Moreover, smart contracts call each other, especially DeFi products with strong
composability, which further aggravates the network congestion. This directly leads to longer
transaction processing time and the increase of transaction fees, preventing the entry of many new
users and innovative projects deployment. Such a scenario is highly unfavorable for the future
development of Ethereum which has attained a less attainable “luxury” status – definitely not
compatible with Web3. 

Although the congestion seems to be alleviated with the development of Layer 2, different Layer 2
solutions are separated from each other, and the ecosystem lacks composability. Arbitrum's TVL only
accounts for 2.7% of Ethereum. Layer 2 is just an alternative solution before the sharding technology is
mature, a compromise to extendibility. However, multi-chain networks seem to have better solutions
in these areas.

Graph.7 Monthly contracts deployment and cost on Ethereum

Data Source: Dune Analytics
Will multi-chain networks be the future?

7

(1) Multi-chain network brings better user experience
In solving the scalability challenge of the blockchain, each sub-chain of the multi-chain network is
actually equivalent to a sharded chain, having its own extension space. Each blockchain of the wider
ecosystem can support the interaction of native assets and information through the smooth crosschain technology among homogeneous blockchains. It can be said that multi-chain networks have
more advantages in scalability and interoperability than single blockchain networks, such as cheaper
transaction fees, lower project deployment costs and a better user experience. In the future, users
may not be aware of which blockchain they are operating on in a multi-chain network. Polkadot's
compatibility with EVM enables many well-known projects to be deployed on Moonbeam and Acala.
Meanwhile, it can also support 2500TPS performance and lower gas fees.

(2) Multi-chain network achieves better ecological composability
One of the key reasons behind the Ethereum ecosystem’s success is its composability. For example, LP
tokens in DEX can participate in loan protocols, and NFTs in GameFi can participate in market sales and
lending as collateral. From this point of view, it may become more important for developers to
consider not only the deployment costs, the active users on-chain, but also the various composability
of the entire ecosystem. In a multi-chain network, a prime example is Moonbeam's promotion of
cooperation between parachains. Crust helps projects on Moonbeam with decentralized storage,
Equilibrium aggregates stablecoins into Moonbeam, and Polimec helps with financing.

One of the conditions for this composability, where the wider ecosystem can manage the entire
liquidity of assets (preferably with a function of unified account), is a multi-chain network. At present,
Cosmos has realized Interchain account function. We can imagine how much the composability,
liquidity and efficiency of assets would be improved if all projects in Cosmos could adopt a unified
account.

(3) Expansion of multi-chain networks
In addition to the outstanding performance of Cosmos and Polkadot this year, we have overlooked
another multi-chain network, Avalanche. Avalanche's consensus, native cross-chain, EVM compatibility
and unique architecture system contribute to its strong performance. Avalanche can be considered as
a multi-chain system as its P chain can create a custom subnet, like Polkadot Relay. The difference is
that the subnet and the validator can be freely combined, and the subnet can adopt a different
consensus mechanism. However, this function has not been fully developed, and the cross-chain
technology between subnets, or between subnets and C-chain is not explained in detail anywhere.
Further, there are no modular tools to support the creation of subnets. But this is bound to be the
direction in which Avalanche develops in the future.
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We will see more single-chain networks develop into multi-chain networks, or a sharp increase in the
number of blockchains built by multi-chain networks. To meet the high requirements of metaverse,
Web3 and GameFi for blockchain performance, there will be more dedicated blockchains like Ronin
entering the scene. Can a multi-chain network outperform Ethereum? It could happen before ETH2.0
fully matures. It is not Ethereum that faces the most threat, but single-chain networks like Solana and
Fantom. For developers, it is important to consider whether to go with the ease of deploying a
blockchain, or the composability of a large ecosystem. A blockchain can grow dozens or even hundreds
of times in value, compared with a protocol. From the preceding analysis, multi-chain networks are
undoubtedly the future of Layer 1 blockchains.

4. Multi-chain networks advance in twists and turns
Whether in terms of technology or ecosystem development, multi-chain networks are an
indispensable part of the blockchain infrastructure. But we must also admit that modularization and
cross-chain technology are really difficult. This means that the blockchain team needs to have clearer
goals and execution, and more innovative solutions to satisfy users and the growing industry. Cosmos
does well in its implementation of EVMOS, NFT modules, and inter-chain security in 2022.

In terms of security and flexibility, Cosmos sacrifices a small amount of security in exchange for
flexibility, while Polkadot limits the number of parallel slots to under 100. To share security, projects
have to lock $5 million to $100 million to obtain a parachain slot for a lease of 1 to 2 years. The locked
$DOT exerts a huge pressure on the project side, and can feel like a waste of liquidity.

The multi-chain network also faces the question of whether it is necessary to strengthen the value
capture ability of the multi-chain network’s native token. At present, the latter’s main function is
staking of the network verification node. The target staking rates for Cosmos and Polkadot are 66%
and 50%, respectively. The price performance of their native tokens is weak compared with their
subchains or parachains. However, whether increasing the value capture capability will conflict with
the simplification goal of the central chain is also a question that needs to be considered in the future.

Even in the face of the Blockchain Trilemma, multi-chain networks offer a better solution in terms of
security, decentralization and scalability. Moreover, the ecological pattern and development of the
multi-chain networks is what the entire blockchain industry needs to emulate. What we need is not
cutthroat competition or a zero-sum game involving other protocols and ecosystems. Instead, the
entire industry should cooperate to solve significant challenges and build Web3. This is a more
decentralized, inclusive, innovative and more promising way to span the bull and bear cycle of the
industry.
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